Australia's net foreign liabilities. Third, as noted above, prospective demographic trends suggest a problem in the future of too many consumers and too few producers. It is argued that one way to prepare for this future is an immediate increase in the rate of national saving. Fitzgerald (1993; 1999) argued on the basis of the three reasons above -low national saving, rising net foreign liabilities and the prospective ageing of the population -that Australia would be well served by an increase in the rate of national saving of five per cent of GDP. Ablett (1996) , using an intergenerational accounting model, made calculations that show that future increases in consumption per capita will lag behind productivity increases. From this, Ablett argued that Australia's current rate of national saving is inadequate to permit intergenerational balance. Cashin and McDermott (1998) , on the basis of an econometric analysis of past trends in saving and the current account balance, conclude that 'the increase in net national saving required to satisfy (Australia's) external borrowing constraint is about two to four per cent of GDP'.
In this paper we use our research on the implications of prospective demographic change in Australia to assess the case for Australia to increase its current rate of saving. The distinguishing feature of our research is that it addresses explicitly the link between saving and living standards. Because of this link, one can on the basis of our research judge the desirability of a particular level of saving by considering the implications for living standards. It is the latter which are important. Living standards are the ultimate objective of economic policy -other economic objectives such as increasing the rate of saving or satisfying the external borrowing constraint are intermediate objectives whose importance depends on their impact on living standards. It will be seen that, by focusing on living standards, a different view emerges from those noted above. In particular, it appears that Australia does not have a problem of insufficient saving.
Milton Friedman (1990) points out that the optimal level of saving is the level chosen by households if their choice is undistorted. Friedman sees the government as the distorter. Loayza, Schmidt-Hebbel and Serven (2000) take a broader approach, listing the distortions that push the level of saving away from the socially optimal as externalities, market failures and policy-induced distortions. As they point out, some of these distortions lead to excessive saving (for example, the lack of risk-sharing instruments) and others to under-saving, such as insufficient government saving. A priori, the net effect of these distortions is ambiguous.
From the viewpoint of inter-generational equity there is one striking fact that suggests no problem of insufficient saving. That fact is the positive secular trend of living standards. For the last 100 years, and longer, the later generations did better than the earlier. Thus the decisions of earlier generations did not reduce the living standards of those coming after. Instead, their chosen level of saving was high enough to generate rising living standards. From the viewpoint of intergenerational equity, this suggests that the net effect of the distortions has been to cause excessive saving.
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The Simulation Model
Our simulations reported below are calculated from applying a model of optimal per capita consumption to Australia (see Guest and McDonald, 2001a) . The essence of the model can be described as follows:
• In each year over a long, effectively infinite, projection period a cash flow is calculated as output less investment.
• The output component of this cash flow is produced by the employment of labour and capital, according to a production function.
• The path of employment levels over the projection period is calculated from the population projection.
• The capital stock with which the employees work grows according to investment and depreciation.
• Investment is determined optimally, in that the marginal product of investment adjusted for depreciation is equal to the real world rate of interest which is assumed fixed at six per cent. The implication of optimal investment is that the capital stock grows with employment.
• The productivity of labour and capital grows at the rate of total factor productivity. In line with the experience over the previous century, the annual rate of growth of total factor productivity is assumed to be 1 per cent.
• The cash flow of output minus investment calculated in this way is used to finance the path of consumption per capita (called living standards) over the projection period and to accumulate a level of wealth (defined as the domestic capital stock less net liabilities to overseas residents) at the end of the projection period that satisfies a terminal wealth condition. The terminal wealth condition prevents a run-down in wealth.
A given path of cash flow can finance an infinite variety of patterns of living standards. To choose between these, we impose an optimality criterion. This criterion requires the path of living standards to maximise a social welfare function. The path of living standards so chosen is smooth, in that it has a roughly constant rate of growth. This accords with the usual idea of economists that people prefer not to experience fluctuations in their living standards.
The role of saving in the model is to 'support' (i.e. finance) the path of living standards and accumulate the terminal wealth stock, given the cash flow generated by output less investment. If demographic change can be expected to be a burden in that it will threaten the level of living standards in the future then the model will calculate a large level of saving in the present so that the future burden (i.e. the reduction in living standards) is shared between those alive now and those alive in the future.
Will population ageing threaten future living standards? The model captures several mechanisms through which population ageing influences living standards. Two mechanisms tend to reduce living standards. First, a falling employment to population ratio, implied by population ageing, reduces output per capita and thus the per capita size of the discounted cash flow. Second, an increasing proportion of old people will reduce the consumption per capita from a given level of total consumption because of the relatively high levels of consumption per old person. This effect will also tend to reduce living standards. However, there are three other mechanisms through which ageing tends to increase living standards. First, an ageing population will yield an investment dividend because of the reduced capital requirements of a smaller workforce. This tends to increase the cash flow and so increase living standards. Second, an ageing population will yield a consumption dividend because of the reduced consumption demands from a smaller number of children. Third, an older workforce is more productive. By capturing these effects, our model calculates the net effect of demographic change on living standards.
A number of demographic scenarios are specified in Table 1 . These scenarios have been chosen to illustrate the influence of the ageing that will occur with unchanged fertility and immigration and the influences of further reductions in the total fertility rate (TFR) and reductions in the net immigration rate. Notes: TFR is total fertility rate. The base case rate of 1.75 is close to the number observed in Australia in the last two years. The rate of TFR = 1.3 can be thought of as the lowest likely fertility rate Base case immigration rate of 0.54% of the population is close to the actual rate of immigration in recent decades. In all projections, for future mortality it is assumed that life expectancy will increase by 0.4 years every 5 years
Results
Living standards
Simulating our model using the demographic scenarios in Table 1 We first discuss the effects of the demographic scenarios on optimal living standards or consumption per capita (C/P). To consider the impact on living standards of the population ageing implied by what can be called the demographic status quo in 1999 (including: the baby boom; a fertility rate that decreased to 1.75 by 1999; and a life expectancy that is expected to increase into the future), it is useful to compare the 'No ageing' and the base case simulations. For the no ageing simulation, we hold the aggregate employment to population ratio constant at its 1999 level throughout the projection period. This implies that aggregate employment grows at the same rate as aggregate population. This is faster than the rate of growth for the base case, because of the ageing effect captured in the latter. The comparison of the no ageing and the base case illustrated in Figure 1 reveals that by the year 2050, if there were no ageing then living standards would be 12.7 per cent higher than with allowing for the effects of ageing From this comparison we see that the net effect of the five mechanisms described in the previous section is to reduce living standards. However, note that living standards still grow at the annual rate of 1.20 per cent. This implies that with ageing effects taken into account, living standards in 2050 are projected to be 85.8 per cent higher than in 1999. So the effect of ageing, 12.7 per cent compared with 85.8 per cent, is small.
The small size of the ageing effect shows that the levels of future living standards are dominated by the projected annual rate of growth of total factor productivity, of 1 per cent. (Setting a different rate of productivity growth would change the rate of growth of living standards pro rata.) That rate of growth, and our assumption of optimal investment, implies that the annual rate of growth of output per worker is 1.43 per cent. Thus between 1999 and 2050, the rate of growth of living standards lags behind the rate of growth of labour productivity. Later, in the 21 st century, the rate of growth of the simulated path of living standards approaches the 'steady state' rate of growth of labour productivity.
To assess the effect on living standards due to the possibility that antiimmigration pressures in Australia may be successful in reducing the rate of immigration, consider the path of living standards implied by the zero immigration simulation in Figure 1 . If we were to have zero immigration from 1999 onwards then optimal living standards would be 3.2 per cent lower by 2050. This illustrates a general feature of our work, that lower immigration has a slightly negative impact on living standards. The dominance of young adults in the age distribution of immigrants is the cause of this effect. Thus immigration reduces slightly the relative size of the young and old dependent populations.
In many countries fertility has declined in recent years to astonishingly low levels. Most notable are Germany and Italy, where the total fertility rate declined to 1.3 and 1.2 respectively in the period 1995-2000. In Australia fertility has also decreased, but not, at least yet, to such low levels. In 1998 the TFR in Australia was 1.76, a decrease from 1.9 for the 1990-1995 period. The real possibility that fertility in Australia will decrease below the current low level has led to concerns about the effect on future living standards and pressure for government policy to discourage low fertility (for more details, see Guest and McDonald, 2001b) .
The impact of lower fertility on living standards is illustrated in Figure 1 by the path of living standards implied by the TFR1.3 simulation. A total fertility rate of 1.3 can be thought of as the lowest plausible outcome for the TFR. As Figure 1 shows there is in fact a positive, albeit small, effect on optimal living standards from this extreme decrease in fertility. By 2050 living standards are 3.0 per cent higher with the low fertility scenario compared with the base case. This is in marked contrast to the fears of some. Two forces drive this positive effect. First is an investment dividend, or the reduced capital requirements of a more slowly growing level of employment. The second is a consumption dividend from reductions in fertility due to the smaller number of children.
In summary, the results of the simulations with respect to living standards suggest that the future annual rate of growth of living standards, whilst less than that enjoyed over the last 30 years, will be over one per cent, whatever reductions in the fertility and immigration may be. For these demographic shocks, the effect on the rate of growth of living standards is to be slightly reduced by lower immigration in the future and slightly increased by lower fertility in the future. Thus the simulation suggests that there is little risk to living standards from changes in immigration or fertility. Some have suggested that living standards may fall because of demographic shocks. For example the President of the Australian Population Institute, Albert Dennis (2000) , claims that 'a substantial drop in our standard of living was inevitable unless' among other things we 'increase our fertility rate to the replacement level of 2.1 to 1 female'. Clearly, this fear is completely out of the ballpark.
National saving
The paths of future living standards shown in Figure 1 are supported by paths of optimal national saving, investment and current account balances. The paths of optimal national saving for the four projections are shown in Figure 2 . Except for the no ageing case, the saving profiles underlying the projections of living standards in Figure 1 exhibit a hump shape. This is because for at least the next decade or so, the exact number of years depending on the demographic assumptions, the capacity of the economy to meet consumption demands actually rises until the baby boomers start to retire, after which it falls. The consumption smoothing of our optimality approach implies that we should take advantage of the period before the baby boomers start to retire by increasing saving. This hump in saving will enhance living standards in the future when the per capita consumption capacity of the economy falls.
In the base case it is optimal to increase the national saving rate from its current rate to peak at just under 22 per cent of GDP in 2017. This is about 3 percentage points above the 1999 rate of 18.6 per cent. Thereafter the optimal rate of national saving decreases to be 20 per cent of GDP by 2050. In the case where there is no ageing, the optimal saving rate increases to about 20 per cent of GDP by 2016 and remains unchanged for the rest of the period to 2050.
Zero immigration is associated with a slightly smaller increase in the saving rate relative to the base case until the common peak year of 2017. Thereafter the optimal saving rate with no ageing decreases faster relative to the base case, to be only 17 per cent of GDP in 2050. On the other hand, low fertility implies a higher saving rate throughout the projection period.
That it would be a good idea to have a higher rate of saving before the baby boom retires, of course, is what many commentators have in mind when calling for an increase in saving to cope with the retirement of the baby boom generation. However, our simulations suggest that this increase in saving is small. Further work, to which we now turn, suggests that the case for even this increase is very weak.
Some people may question our simulations on the basis that the increase in national saving and the associated reduction in the current account deficit will not eventuate for Australia. There is a degree of pessimism in some quarters about increasing saving and reducing the current account deficit. While we would counter with the point that along our projected paths the increase in national saving does not require a reduction in living standards, it is of interest to consider what would happen if the ratio of national saving to GDP stays at its 1999 level. Would this be a problem? Is the growth in living standards in our projections totally dependent on the hump increase in national saving?
To answer these questions, we consider the impact on living standards of a failure of national saving to increase as a share of GDP above its present level, and thus a failure of the current account deficit to fall below its current level. We do this by assuming that investment is determined optimally, as in the base case above, but that the rate of national saving is constrained to be equal to the actual rate of national saving in 1999 (i.e. 18.6 per cent of GDP). This projection yields a path of living standards shown by 'constant S/Y base' in Figure 3 . As would be expected by the lower rate of saving implied by removing the hump, the initial effect is for slightly higher living standards. Indeed the constant S/Y base projection yields higher living standards than the base case up to 2022. Thereafter the lower rate of saving exerts its negative effect. After 2022, living standards are lower if there is no hump in saving in the early part of the 20 th century. Evaluation of the benefit of the hump in saving depends on evaluation of the two paths of living standards in Figure 3 . This evaluation depends on one's value judgements. In our judgement, the increasing living standard, even if there is no hump increase in saving, implies that it is not imperative to increase national saving. If people in Australia choose not to increase saving in the hump fashion in the next decades, there is little reason for the government to adopt policies to force an increase in saving. This would be reducing the living standards of the less well off in order to benefit the living standards of the better off (i.e. people alive in the future). According to our value judgements, this would not be desirable.
In summary, the simulation results presented here project living standards to grow at significant rates from their actual 1999 level, despite population ageing. This is true even in the face of the most draconian immigration policies (i.e. no immigration) and the most extreme and persistent negative shock that is plausible to fertility (i.e. a decrease in the total fertility rate to 1.3). These paths of increasing living standards are supported by paths of national saving that show a small increase from the current rate over the next two decades and then a continuous decrease. Our simulations also show that living standards will grow if there is no increase in the rate of national saving and no decrease in the current account deficit. This is an optimistic message. 
Comparison with Other Studies on National Saving
As we noted in the introduction, the consensus view appears to be that Australia should increase its rate of national saving. In this section we compare our results with previous studies that support the consensus view. Fitzgerald has been a leading advocate of using government policy to force an increase in the rate of national saving. Fitzgerald (1996:7-8 ) sets out his argument concisely. He argues that to achieve a growth rate of GDP of five per cent requires a ratio of investment to GDP of 25 per cent. However to stabilise the external debt/GDP ratio to avoid, in his language, spiralling increases in external liabilities requires a current account deficit of no more than 3 per cent of GDP. Hence, using the macroeconomic accounting conditions, the ratio of saving to GDP should be at least 22 per cent.
Even although our framework is close to Fitzgerald's, in that we make projections into the future using a macroeconomic model, we come to a different conclusion. This is partly because our simulations suggest that the optimal investment/GDP ratio is lower than the value argued for by Fitzgerald. For our base case, the optimal ratio of investment to GDP, averaged over the period 1999 to 2010, is 22 per cent. Our optimal ratio of the current account deficit to GDP is slightly lower than Fitzgerald's, averaging 2.5 per cent for the period 1999 to 2010. These two numbers imply an optimal rate of national saving of 19.5 per cent of GDP. Our lower investment level reflects the investment dividend from reduced growth in employment due to demographic change. For our base case, the projected annual rate of growth of employment, in efficiency units, for 2000 to 2010 is 1.0 per cent, significantly less than the annual rate from 1990 to 1999 of 1.5 percent. And taking a longer period, annual employment growth is only 0.6 per cent for the period 2000 to 2050. With lower employment growth, the optimal level of investment is lower because there are fewer new workers to equip with capital goods.
As we noted above, Fitzgerald's recommendation for increased national saving is partly due to his concern to reduce the size of the current account deficit. This concern is based on the implications for the growing size of net liabilities owed by Australian residents to foreign residents. From our simulations we can calculate the implied levels of net foreign liabilities. For our base case, these liabilities fluctuate around 60 per cent of GDP for the course of the 21 st century. Given that these projections are based on a slightly lower current account deficit than that with which Fitzgerald is comfortable, we can presume that he would be comfortable with them. Of possible concern to Fitzgerald would be our simulation in which there is no increase in national saving. The higher current account deficit in that simulation implies higher levels of net foreign liabilities in the future. The path of these liabilities is to progressively increase from 60 per cent in 1999 to 100 per cent by 2026, 135 per cent by 2100 and 155 per cent by 2150. However, we do not interpret this path as a crisis or a spiral.
To assess the adequacy of Australia's saving rate, Cashin and McDermott (1998) look at the actual current account deficits in the past and compare these with the optimal current account deficits resulting from a consumption smoothing model. They interpret the actual deficits as sustainable if the differences between the actual and their calculation of the optimal do not grow over time. They conclude that Australia's deficits have not been sustainable and that 'the increase in net national saving required to satisfy (Australia's) external borrowing constraint is about 2 to 4 per cent of GDP'. The similarity between their approach and ours is that we also apply a consumption smoothing model in order to calculate optimal consumption, saving, investment and therefore current account balances. However, our concern is with present and future optimal values based on projections of exogenous variables from the present to the future. In particular we focus on the impact of demographic projections on optimal living standards and national saving. The Cashin and McDermott study on the other hand does not use any such projections of exogenous variables. Ablett (1996) extends the inter-generational accounting framework of Kotlikoff and others to include private consumption transfers. From this extension, Ablett finds that that future increases in consumption per capita will lag behind productivity increases. He concludes that 'current savings rates in Australia are inadequate to permit inter-generational balance'. The feature in common with our approach and differing from the Cashin and McDermott approach is that Ablett uses demographic projections, including migration scenarios.
In our work it is also the case that, in the future, increases in consumption per capita will lag behind productivity increases. We do not interpret this as an intergenerational imbalance at the expense of generations alive in the future because, even with this lag, future generations will be better off than current generations. Going further, our method can also shed light on what it would take to generate a rate of growth of living standards comparable to the rate of growth of labour productivity. An immediate increase in the rate of national saving to 23.3 per cent of GDP, to be followed by further increases up to a peak of 26.2 per cent of GDP by 2017 would generate such an outcome. However, the cost would be an immediate cut of 5.8 per cent in living standards, caused by the immediate increase in saving. Along this faster growth path, living standards would not catch up with the base case simulation until 2022. In our view to force the faster growth path of living standards on the Australian population would be a case of intergenerational imbalance at the expense of the currently alive population.
Conclusion
From our research reported here, we conclude that there is no case for government policies to increase national saving to deal with population ageing. At the current time, one of these policies being discussed is whether to increase the compulsory superannuation levy.
Our results cast doubt on the argument that the superannuation levy should be increased in order to increase national saving. Furthermore, there is no case based on the notion of protecting future living standards for policies to increase the rate of fertility, or to slow down or stop the decrease in fertility observed in recent years. While there are important economic problems in Australia, notably the high rate of unemployment, there is no case for forcing an increase in national saving to prepare for prospective demographic change.
